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© Optical recording medium. 



© A semiconductor memory (10. 32. 46) for pre- 
viously storing the information such as error informa- 
tion, index information relative to a recording region 
such as an optical disk (2), optical card (50). etc. 
where information is recorded is provided at the 
location other then the recording region, and a con- 
nector (9. 47) for performing the communication of 
signals between the semiconductor memory and an 
external device such as an optical drive device, host 
computer, etc. is connected with the semiconductor 
memory. 
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OPTICAL RECORDING MEDIUM 



BACKGROUND OF THE INVENTION 

This invention relates to an optical recording 
medium and more particularly to an optical record- 
ing medium that is capable of controlling the ac- 
cess to the recording contents of the optical re- 
cording medium from a system side. 

Generally, as shown in Fig. 15, the format of an 
optical disk is constituted by a great number of 

spiral and concentric tracks 100. 101 each of 

which is sectioned by many sectors 102. 103 

These tracks 100. 101 provided with track 

addresses, with the sectors provided with sector 
numbers, are adapted to be able to record a large 
amount of information. 

Fig. 16 schematically shows the relation be- 
tween these tracks and the sectors. As seen from 
the figure, these tracks of the optical disk are 
numbered in a manner of track 0, track 1, track 2, 

in order from the inner most track; outermost 

track is allotted for a directory zone 104 for control- 
ling the file data recorded in this optical disk, and 
the tracks from track 1 onwards are allotted for file 
zones 105. 

Recorded in the directory zone 104 are the 
data for controlling and discriminating the informa- 
tion to be recorded such as label indexes (label 
ID), file names, record length (maximum number of 
characters per 1 block), BOE addresses (address 
of a beginning sector of a file). EOE addresses 
(end address of a file), bypass flags (indication of 
data transfer), write protect flags, multivolume flags 
(presence of a succeeding disk), EOD addresses 
(end address of entry data), etc. Thus, the informa- 
tion data (file data) recorded in the tracks from 
track 1 onwards are accessed in accordance with 
the directory of the track O. 

In order to recognize the index information 
and/or disk specification from a system side in the 
case of the above prior art disk, the optical disk 
must be once driven by an optical disk drive to 
provide the information of read signals, which is 
very troublesome. 

In some cases, the specification of the optical 
disk may not be adapted to that of the optical. In 
this case, if the optical disk is driven by the disk 
drive device, the reproduced laser power may de- 
stroy the recorded film. 



SUMMAYR OF THE INVENTION 

An object of this invention is to provide a high* 
reliability optical recording medium that is capable 

5 of easily accessing recorded information and of 
ensuring the integrity of information. 

In order to attain this object, a main feature of 
this invention resides in that a semiconductor 
memory for previously storing the information rela- 

w tive to a recording region (e.g. error information, 
index information, etc.) is provided at the location 
other than the recording region (e.g. optical disk, 
optical card, etc.) where information is optically 
recorded, and a connector for performing the com- 

15 munication of signals between the semiconductor 
memory and an external device (e.g. optical drive 
device, host computer, etc.) is connected with the 
semiconductor memory. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 to 3 are a plan view, a front view and 
a partially perspective view of an optical disk car- 
25 tridge according to a first embodiment of this in- 
vention; 

Figs. 4 to 6 are views for explaining an 
optical disk cartridge according to a second em- 
bodiment of the invention; Fig. 4 is a plan view of a 
30 lower case of the optical disk cartridge. Fig. 5 is a 
bottom view of the lower case and Fig. 6 is an 
enlarged sectional view of the connector portion 
between the optical disk cartridge and an optical 
drive device; 

05 Fig. 7 is a perspective view of an optical 

card according to a third embodiment of this inven- 
tion; 

Fig. 8 is a block diagram for explaining the 
signal flow between the optical card of Fig. 7 and 
40 an optical drive device; 

Fig. 9 is a block diagram of according to a 
fourth embodiment of this invention; 

Figs. 10 and 11 are perspective views of the 
sides of a front surface and a back surface of an 
45 optical card according to a fifth embodiment of this 
invention, respectively; 

Fig. 12 is a view of a schematic arrangement 
showing the states drawing recording and repro- 
ducing of the optical card shown in Figs. 10 and 
so 11; 

Figs. 13 and 14 are perspective views on the 
sides of a front surface and a back surface of an 
optical card according to a sixth embodiment of 
this invention, respectively; 



f'Z 15 is a view for exciainmc :n? format cf 
a onor art CDtical disk: 

Fig. 16 is a schematic view snowing the 
relation between the tracks and the sectors in the 
prior art optical disk; and 

Fig. 17 is a perspective view of an optical 
recording medium according to a seventh embodi- 
ment of this invention. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Several embodiments of this invention will be 
explained below with reference to the drawings. 

Figs, t to 3 intend to explain a first embodi- 
ment of this invention; Fig. 1 is a plan view of an 
optical disk cartridge according a first embodiment 
of this invention. Fig. 2 is a front view of the optical 
disk cartridge and Fig. 3 is a perspective view of a 
main part of the optical disk cartridge. 

The optical disk cartridge is mainly constituted 
by a cartridge case 1 of synthetic resin, an optical 
disk 2 rotatably mounted in this cartridge case 1 
and a metallic shutter 3 with the side folded in a U 
character shape. 

As seen from Fig. 2 the cartridge case 1 con- 
sisting of an upper case 1a and a lower case lb 
has a space for mounting the optical disk, which is 
formed by bonding both cases la and lb using a 
screw or the like. As seen from Fig. i. a head 
access opening 4 is located at a predetermined 
position within the cartridge case 1 and the shutter 
3 is always pushed so as to close the head access 
opening 4. 

As seen from Figs. 2 and 3. the shutter 3 
formed by holdings a metallic thin plate of e.g. 
stainless steel has. at its front side, an engagement 
opening 5 for opening the shutter 3 in engagement 
with an opening member (not shown) of an optical 
drive device. Also, the shutter 3 has an inner pro- 
jection 6 that is inserted in a guide groove 7 
provided in the cartridge case 1 in order to guide 
the opening, closing operation of the shutter 3. As 
shown in Fig. 1, when the optical disk cartridge is 
not used, the shutter 3 is preserved by a spring 
member (not shown) at a position where the head 
access opening 4 and a spindle opening 8 are 
closed. 

The optical disk 2 has recording films formed 
on its both surfaces, on each of which many spiral 
and concentric recording tracks are formed; each 
of the tracks is sectioned into many sectors in the 
peripheral direction thereof. These recording tracks 
are accompanied by track addresses and the sec- 
tors are accompanied by sector numbers so that 
the tracks are adapted to be able to record a large 
amount of information in regulated manner. The 



CDtical cisk 2 <s cramaniy acccmccated in a non- 
rotating state tn the cartridge case t The cartntfoe 
case is mounted in the anve device, so that the 
optical disk becomes in a rotatabie state by a not 
5 shown mechanism when the shutter 3 opens. 

A connector 9 is provided on the side of the 
front surface of the cartridge case 1 at the location 
other than the rotating region of the ootical disk 2 
within the cartridge case 1; the connector 9 is 
w directed in the insertion direction A of the optical 
disk cartridge in the drive device as shown in Figs. 
1 and 3. The connector 9 is connected with a 
semiconductor memory 10 that is also mounted 
and fixed within the cartridge case 1 for the protec- 
ts tion. The connector 9 may have the function for 
wire connection or may incorporate a terminal hav- 
ing a light emitting element and a light detecting 
element, thereby permitting information commu- 
nication through contactless optical signal commu- 
20 nication. The connector 9 is joined with another 
connector on the drive device by mounting the 
optical disk cartridge to the drive device. Therefore, 
when the cartridge case can be used in its turned- 
over state, connectors must be provided at both 
25 left and right positions on the side of the drive 
device. 

The semiconductor memory 10 is provided 
with a memory element including a read only 
memory (ROM) or/and random access memory 

30 (RAM) for storing several kinds of information that 
will be described later, and a semiconductor micro- 
processing unit (MPU). Additionally, when RAM is 
used as a memory element. a_ backup power- 
source is provided in the semiconductor "memory 

35 10. 

Further, in the system in which no cartridge 
case is not used, it is possible to provide a port for 
transmitting, receiving signals and power at the hub 
portion of a rotating optical disk and to provide the 
jo above memory element and MPU in the optical 
disk. 

Previously stored in the memory element is the 
information related to recorded information retrieval 
such as label indexes (label ID), file names, record 

js lengths (maximum number of characters per 1 
block), BOE addresses (address of a beginning . 
sector of a file). EOE address (end address of a 
file), bypass flags (indication of data transfer), write 
protect flags, multi-volume flags (presence of a 

so succeeding disk). EOD address (end address of 
entry data), etc. Also, the above information relates 
to recorded information retrieval can be changed or 
added as reauired. 

Thus, since the above retrieval-related mforma- 

55 tion has been previously stored in the semiconduc- 
tor memory 10. the address of required information 
can be immediately recognized so that information 
retrieval canape efficiently performed in a shorter 

3 i 



tna~ T th? prior -■.: r *ner. s;r.CO ;he 

retrieval-related information is stored m the semi- 
conauctcr memory 10. the cirectory zone cf tne 
optical disk 2 can be omitted, thus increasing the 
storage capacity. 

Also previously stored in the memory element 
is defect information, which is provided by check- 
ing or evaluating the optical disk 2. i.e. defective 
track addresses or sector numbers and alternative 
track addresses or alternative sector numbers 
which are related to each other. 

In the prior art optical disk, the signal read for 
checking is carried out after the write of information 
to detect any error, and then the write of informa- 
tion is carried out again another address 
(alternative track or alternative sector) and the sig- 
nal checking is also carried out again. Therefore, 
although the optical disk is previously checked or 
evaluated, information is also ordinarily written in 
defective addresses, thus taking a very long time 
to write correct information. On the other hand, in 
accordance with this invention, the defect informa- 
tion previously stored in the memory element is 
read out and the access to the optical disk is 
performed on the basis of this information so that 
the information write time can be shortened. 

Further, write sensitivity information of the op- 
tical disk 2 can be stored in the above memory 
element. The write sensitivity of the optical disk 2 
to write laser power depends upon e.g. material, 
composition and thickness of a recording fiim. lin- 
ear velocity in tracking, pulse width, etc. The stan- 
dard write sensitivity of the optical disk 2 is pre- 
viously stored during the check or evaluation there- 
of. On the other hand, since an maividuai drive 
device is necessarily accompanied by characteris- 
tic variation in the optical system used, the drive 
device individually evaluate the write sensitivity to 
provide a difference between this evaluated data 
and the above standard write sensitivity, which is 
newly stored in the memory element. Thus, if the 
write of information is carried out under the write 
condition in accordance with the drive device used, 
the information write free from missing shot can be 
assured. 

Further, previously stored in the memory ele- 
ment can be physical access information (e.g. axial 
runout, tilt, radial runout, etc. of the optical disk) 
which is resulted when the optical disk 2 is acces- 
sed by the drive device. Thus, if the physical 
access information has been previously stored, the 
optical disk 2 can be more properly driven by 
compensating for the servo control on the side of 
the drive device m accordance with the stored 
physical access information. 

Furthermore, previously stored m the memory 
element can also be predetermined playback con- 
trol data which is required to play back the mforma- 
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::or rczcraez :~ '^e oc;:c£-' cisk 2. e:. a generator 
oolvnomial of 3n error aetection and correction 
coae. an interleave function, oata modulation meth- 
od (e.g. Run-Length Limiting RLL (2.7). Modified 

5 Freauency Modulation (MFM) modulation, etc.) etc. 
Then, in the case where this playback control da*a 
is not employed, the information recorded in the 
optical disk 2 can not be played back, thereby 
ensuring integrity or no leakage of information. 

:o Explanation will be given for a method for 

preventing the information retrieval by an outsider 
using the generater polynomial of the error detec- 
tion and correction code. 

First, the contents X of the information to be 

is essentially recorded and the contents Y of the 
additional information that is obtained from the con- 
tents X and the generater polynomial, are recorded 
together on an optical recording medium (optical 
disk). 

20 When the recorded information is played back, 

additional information y in the recorded information 
is detected. If the detected additional information y 
is judged to be Y. the recorded essential informa- 
tion X is played back as it is under the judgement 

25 that it does not include any error. On the other 
hand, if the aaditional information y has changed to 
Y', the recorded information is cancelled or cor- 
rected in a prescribed manner under the judge- 
ment'that it includes some error. 

Jo In this case, if a polynomial for playback dif- 

ferent from the polynomial employed for recording 
is used. Y «* y (i.e. the judgement Y — Y' occurs). 
Thus, although the recorded information does not 
include any error, it will be cancelled. Therefore, it 

J5 is impossible to play back the information without 
noticing the generater polynomial employed for re- 
cording, which prevents the outsider from retrieving 
the information. 

Several kinds of the recording control informa- 

40 tion previously stored in the memory element as 
mentioned above, such as the retrieval-related in- 
formation, defect information, recording sensitivity 
information access information, playback control 
data. etc. may be stored either individually or in a 

j5 combination manner. 

Figs. 4 to 6 intend to explain an optical disk 
cartridge according to a second embodiment of 
this invention; Fig. 4 is a plan view of a lower case 
of the optical disk cartridge. Fig. 5 is a bottom view 

so thereof and Fig. 6 is an enlarged sectional view of 
the connector portion between the optical disk car- 
tridge and an optical drive device. 

In the optical disk cartridge according to this 
embodiment, as shown in Figs. 4 and 5. a head 

55 access opening 22 and a spindle opening 23 which 
are formed in the lower case 21 are communicated 
to each other. A concave portion 25 for accomodat- 
ing an optical disk (not shown) is formed at a 



substantially central corticn of the lower C3se 21 

As snown tn Fig. 4. oosmonmg concave oor- 
iicns 24a and 24b are tormea on rjotn s;oes of the 
front surface of the lower case 21. Althougn not 
shown, positioning concave portions are also 
formed at the corresponding portions of an upper 
case of the optical disk cartridge. When this optical 
disk cartridge is mounted to the drive device, as 
shown in Fig. 4. a stopper 26 of the drive device is 
inserted in the one positioning concave portion 24a. 
and a spring member 27 of the drive device is 
inserted in the other positioning concave portion 
24b. By pushing the optical disk cartridge toward 
the stopper 26 side by means of the spring force of 
the spring member 27, the optical disk cartridge is 
properly positioned in the drive device. 

As shown in Figs. 4 and 6. an opening 28 is 
formed in the neighborhood of the other positioning 
concave portion 24b on the bottom face of the 
lower case 21. One end of a disk side optical fiber 
29 is inserted into and fixed to the opening 28 and 
the edge surface of the disk side optical fiber 29 is 
not covered from the bottom face of the lower case 
21. As shown in Fig. 4 the other end of the disk 
side optical fiber 29 is connected with an 
input output circuit 30 loaded with electronic com* 
ponents such as a charge coupled device (CCD). 
The input/output circuit 30 is connected with a 
semiconductor memory 32 through a signal cable 
31. The semiconductor memory 32 is provided with 
a memory element 33 consisting of ROM and/or 
RAM and a semiconductor microprocessing unit 
(MPU) 34. 

Incidentally, the semiconductor memory 32 
may be provided in the concave portion 25 so as 
to be not in contact with the optical disk. Numeral 
39 in Fig. 4 is a power supply for driving a light 
emitting device (not shown) emitting light from the 
optical fiber 29. 

On the other hand, as shown in Fig. 6. in the 
drive device, an opening is formed in its upper 
plate 35. One end of a drive side optical fiber 37 is 
inserted into and fixed to the opening 36. The edge 
surface of the drive side optical fiber 37 is projec- 
ted from the upper plate 35. The other end of the 
drive side optical fiber 37 is connected with a drive 
side control portion (not shown). 

When the optical disk cartridge is mounted to 
the drive device, as shown in Fig. 6. the disk side 
optical fiber 29 is opposed to the drive side optical 
fiber 37 so that the signal communication between 
the optical disk cartridge and the drive device can 
be optically carried out. As mentioned above, the 
disk side ootical fiber 29 is located m the neighbor- 
hood of th^ positioning portion so that the contact 
to the drive device can be advantageously made 
with high position accuracy. Additionally, numeral 
38 in Figs. 4 and 6 is a bonding agent layer for 



fib?r fixtr.q 

Fig. 7 is a view for exDiainmg an ootical card in 
accoraance with 3 intra emocaiment cf this inven- 
tion. 

5 A card body 41 of a hard plastic thin plate is 

provided with a stnce-shaoed optical recording film 
42 embedded therein m its longitudinal direction 
and a protection film 43 formed on the recording 
film 42. 

10 The card body 41 is further provided with a 

semiconductor memory 46 embedded therein at 
the location other than where the ootical recording 
film 42 is placed; this semiconductor memory 46 
comprises a memory element 44 consisting of a 
/5 ROM and or RAM and a semiconductor micropro- 
cessing unit (MPU) 45. The semiconductor mem- 
ory 46 is connected with connectors 47 which are 
protruded from the card body 41. 

The optical card itself with an optical recording 

20 film formed on its surface provides for the record- 
ing and playback of data by means of laser light 
irradiated from the exterior. The conventional op- 
tical card does not have the function of operation 
so that an outsider can record and play back the 

25 data using a drive unit that can drive the ootical 
card. Then, if an owner of the card wants to place 
the data in the case under his control, the card is 
required to have the function of data protection 
through which the data are closed in the card. The 

30 functions of data ooeration and data control are 
required to implement the function of data protec- 
tion so that it is necessary to provide the semicon- 
ductor memory 46 provided with the memory ele- 
ment 44 and the semiconductor microprocessing 

35 unit 45. as in the third embodiment, thereby per- 
mitting the operation and control of data to be 
performed in the card. 

As well known, one feature of the semiconduc- 
tor memory 46 is to be able to process data at a 

40 higher speed than in the other recording medium. 
Therefore, by previously storing in the memory 
elements 44 the index information for the data 
recorded in the optical recording film 42. it is 
possible .jo search the data at a high speed in 

js response to the requirement of data retrieval, there- 
by greatly shortening the average access time in 
the optical system. 

The memory area of the memory element 44 
can be divided into division areas or sub-memory 

50 areas so that the control information required for 
each sub-memory area can be stored therein. In 
this way. each sub-memory-area can be individ- 
ually used, and thus olural optical cards can be 
united into one ootical card. 

55 Further, if a different data scrambling method 

is used for each sub-memory area, the data are not 
erroneously read cut. Also. CRC (cyclic redun- 
dancy check) for the sub-memory areas prevents 




the data from being erroneously read out. thus 
ooviating the exposure of the aata. 

Furtnermore. if a different CRC generaier poiy- 
nomiaf ts used for each sub-memory area, the data 
are not erroneously read out. This is in this case 
because the recording and playback of data can be 
performed only by the drive device corresponding 
to the sub-memory area. 

Also stored in this optical card, as in the case 
of the optical disk cartridge as mentioned above, 
are one or more kinds of record-related control 
information such as retrieval-related information, 
defect information, record sensitivity information, 
access information, playback control information, 
etc. 

Fig. 8 is a block diagram showing the signal 
communication between the optical card 50 and a 
card drive device 51. In this figure. 42 is the optical 
recording film. 44 is the memory element. 45 is the 
semiconductor microprocessing unit (MPU). 50 is 
the optical card. 51 is the card drive device, 52 is a 
drive control signal, 53 is a drive-arithmetic and 
logic unit signal. 54 is an optical record-operational 
element signal 1, 55 is an optical record-oper- 
ational element signal 2, and 56 is a memory 
element-operational element signal. 

In operation, the data recorded in the optical 
recording film 42 are sent to the semiconductor 
MPU 45 through the drive device 51. and the 
processing of the data is performed there by 
means of the memory element 44. if any error 
does not occur, the data are sent to an. external 
device (e.g. host computer) again through the drive 
device 51. 

In this case, the drive device 51 deals with the 
communication sequence between itself and the 
external device and between itself and the MPU 45 
and the access control of the optical card 50. The 
MPU 45 deals with the decode of the optical card 
signals and the error correction processing. The 
memory element 44 stores the information required 
for data control such as the index information 
scramble function and CRC generator polynomial, 
etc. of the recorded data. 

Fig. 9 shows an optical card according to a 
fourth embodiment of this invention. The optical 
card in this embodiment is different from the op- 
tical card of Fig. 7 in that a stripe shaped magnetic 
layer 57 is formed so that information can also be 
magnetically recorded. In this embodiment, the 
control information for the data recorded in the 
magnetic layer 57 is also stored in the semicon- 
ductor memory 46. 

Figs. 10 and 11 show an optical card according 
to a fifth embodiment of this invention. A first 
difference of the optical card according to this 
embodiment from the optical card shown in Fig. 9 
is that m this embodiment, as shown in Fig. 10. the 



ccncai reccrcir-; U\r* 42 is formed on tfre substan- 
tially entire portion cf one surface of the card boay 
41 whne the connector 47 and tne magnetic lager 
57 are formed on the other surface of the card 
5 body 41. 

A second difference is that the extension of ?r*e 
record area of the ODtical recording film 42. as 
mentioned above, increases the recording capacity 
(i.e. the number of recording tracks) so that the 
to connector 47 is grouDed into plural groups such as 
a first connector 47a and a second connector 47b. 

When the number of recording tracks is in- 
creased as in this embodiment, it is difficult to 
provide the connector 47 at one location in view of 
is the circuit wiring. However, the grouping of the 
connector 47 into plural groups can facilitate the 
wiring or design of the circuit. This also enables 
the recording tracks to be simultaneously used. 
Fig. 12 shows a schematic arrangement show- 
20 ing the state during the recording or playback of 
this optical card. By setting the optical card 50 in a 
holder 58 so that its optical recording film 42 is laid 
above, the positioning of the optical card 50 in the 
drive device is made. 59 is a spring for holding the 
25 positioning state of the optical card 50. 

A head (recording head or playback head) 60 
located above the optical card 50 or the optical 
recording film 42 performs the recording or 
playback of data for the optical card 50. This head 
30 60 is mainly composed of a laser light source 61, a 
lens 62, a beam splitter 63. an objective lens 64 
and a photo-electric converter 65. 

With the optical card 50 set in the holder 58. 
plural contact terminals 66 provided on the drive 
35 device side are in contact with the connectors 47, 
respectively. A magnetic head 67 is adapted to 
contact the magnetic layer 57 of the optical card so 
that the recording or playback of data can also be 
magnetically carried out. 
40 As m this embodiment, by separating the op- 

tical recording film 42 and the connector 47 in such 
a manner that the optical recording film 42 is 
provided on one surface of the card body 41 while' 
the connector 47 is provided on the other surface 
J5 thereof, the damage of the optical recording film 42 
due to the contact terminals can be prevented. 

Figs. 13 and 14 show an optical card according 
to a sixth embodiment of this invention. The optical 
card in this embodiment is different from that of 
so Figs. 10 and 11 in that a first optical recording film 
42a and a second optical recording film 42b are 
formed on both the front and back surfaces of the 
card body 41. 

Fig. 17 shows an optical recording medium 
55 according to a seventh embodiment of this inven- 
tion, in which the optical card 50 as shown in Figs. 
10 and 1 1 (fifth embodiment) is used in a state 
where it is/received in a plastic case 70. The case 

\ 
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"0 is. cn ms mside. a connector te rrT >mai 4?* ca- 
pable of cirectly communicating witn the ocncal 
card 50 m such a manner ;nat wnen »ne cctical 
care 50 is inserted into the case 70. the terminal 
47* is laid on or brought into contact with the 
connector terminal 47 of the optical card 50. Also, 
the case 70 is. on its outside, provided with a 
connector 47* capable of an external device when 
the case 70 incorporating the optical card 50 is 
mounted in the external device. The terminals 47' 
and 47" may be formed individually or unitedly. 
The connector 47' or 47", when provided with a 
light emitting element and a light detecting ele- 
ment, enables further signal communication having 
high reieability. If the optical card 50 is used in a 
state a here it is received in the case 70 in accor- 
dance with this embodiment, it is advantageously 
possible to prevent dust of minute particles, which 
is harmful to the communication of optical informa- 
tion signals, from being applied to the surface of 
the optical card 50 or flows from being created on 
the optical recording film or the protective film 
thereof of the optical card 50. 

Further, an optical disk incorporating a semi- 
conductor memory may be used in place of the 
optical card 50. In this case, a connector is pro- 
vided on the inner peripheral wall of the optical 
disk and another connector is also provided in a 
disk cartridge case in which the optical disk is 
received. The signal communication can be made 
between the optical disk and the disk cartridge 
case by means of a spinale shaft of an electric 
motor for driving the optical disc. 

In this embodiment, if the standardized con- 
nector 47' or 47" and or magnetic layer 57 are 
provided, it is possible to take the compatibility 
with the IC card system or magnetic card system 
that has been commonly used. 

Furthermore, if the card cases for protecting -. 
the optical cards are adapted to correspond to the 
optical cards, respectively, the memory element. 
MPU and connector may be mounted tn the card 
case instead of the optical card. 

Claims 

1. An optical recording medium comprising a 
semiconductor memory (10. 32. 46) for storing 
control information related to a recording region (2. 
42) where information is optically stored, said semi- 
conductor memory being provided at the location 
other than the recording region, and a connector (9. 
47) for performing the signal communication be- 
tween the iemiconductor memory and an external 
cevice. sr. j connector being connected with the 
semiconductor memory. 



.. 

2. An cctiC3i recording medium according to 
Claim 1, wnerem said cottcal recording medium is 
constructed Dy an cotical aisk (2) having recording 
tracks and a cartridge case (D for rotatably receiv- 

5 mg the optical disk, and said semiconductor mem- 
ory and said connector are attached to said car- 
tridge case. 

3. An optical recording medium according to 
Claim 2. wherein said connector is not covered the 

w cartridge case. 

4. An optical recording medium according to 
Claim 3. wherein said connector is made of an 
optical material, and is attached in the neighbor- 
hood of a portion of positioning the cartridge case 

J5 in relation to the external device. 

5. An optical recording medium according to 
Claim 1, wherein said optical recording medium is 
constructed by a card body (41) and an optical 
recording film (42) embedded in the card body. 

20 said optical recording film having recording tracks, 
said semiconductor memory and said connector 
are attached to a location of said card body other 
than the ootical recording film (46) and said con- 
nector (47) is projected from the card body. 

25 6. An ootical recording medium according to 

Claim 5. wherein said optical recording film is 
provided m one surface of said card body while 
said connector is provided in the other surface of 
said card body. 

20 7 An ootical recording medium according to 

Claim 6. wherein said optical recording film is 
provided m the substantially entire surface of the 
card booy. 

8. An optical recording medium according to 
35 Claim 1 . wherein said semiconductor memory com- 
prises a memory element (44) for storing informa- 
tion and a processing element (45) for data control. 

9. An optical recording medium according to 
Claim 1, wherein said control information is m- 

jo formation related to the retrieval of the information 
recorced on the recording region. 

10. An optical recording medium according to 
Claim 1 . wherein .said control information is defect 
information of the recording region. 

J5 11. An optical recording medium according to 

Claim 1 . wherem said control information is record- 
ing sensitivity information of the recording region. 

12. An optical recording medium according to 
Claim 1 . wherein said control information is access 

so information used in accessing the recording region. 

13. An optical recording medium according to 
Claim 1. wherein said control information is pre- 
determined playback control data reauired in play- 
ing back the information recorded on the recording 

55 region. 



14. An ODtical recording medium according to 
Claim i. wnerem saic connector comprises a light 
emitting element and a light detecting element that 
are provided tor the communication of optical sig- 
nals. 

15. An optical recording medium comprising a 
sub-optical recording medium incorporating a semi- 
conductor memory, a case for receiving the sub- 
optical recording medium therein a first connector 
attached to the case for performing the signal com- io 
munication between the sub-optical recording me- 
dium and an external device, and a second con- 
nector attached to the semiconductor memory, said 

first connector and said second connector being 
adapted to carry out the signal communication is 
therebetween in a "state where the sub-optical re- 
cording medium is received whithin the case. 

16. An optical recording medium according to 
Claim 15. wherein said first connector comprises a 

light emitting element and a light detecting ele- 20 
ment. 
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